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NOI DUNG

1.Thiét 1ap ma tran D-H cho 1 robot .

2. Phan tich dong hoc thuan cho robot.



PHUONG TRINH PONG HOC ROBOT

Bai toan ddong hoc vj tri thuan la xac dinh vi tri va

hwéng cia dung cy khi biét duoc vi tri cac goc \’\ 4
khép (} —-_-‘_;7 - \ \ 2 b
(@50 0 0s) — (z, 9,2, a,8,7) . , -?-vx“"\;.;"\“f‘::_ =

L S / 1)

/éb',ﬁtt':,x‘ .'/ ' |

X .

Vi tri dung cu: x, v, =
Huong dung cu: a, /1, »

Bai toan déng hoc vij tri nguoc la xac dinh gia tri cac
bién khép khi biét duoc vi tri va huéng clia dung cu
(so v&i hé toa dd gbe)
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PHUONG TRINH PONG HOC ROBOT

Pai vdi robot ndi ti€p (chudi hd), cac khau duoc lién két véi nhau théng qua cac khép dong
(quay/tinh tién) .

Né&u moi khau gan véi mot hé truc toa do, 2 khau lién tiép dwoc thé hién qua ma tran thuan
nhat T.

bé xdy dung dugc phuong trinh déng hoc cho robot, ta st dung quy téc Denavit-
Hartenberg.(DH).

=

Khdp n Khép n+1

B thong sd D-H chuan bao gém 4 thong so:

1.D6 dai phap tuyén chung a ( duwong vudng géc chung 2 truc z)
2.Goc quay quanh truc x 1 goc a
3.Goc quay quanh trucz 1 goéc ©
4.d6 dai tiép tuyén chung d( dwong vudng goc chung 2 truc ox )



PHUONG TRINH PONG HOC ROBOT
Lwuy:

* Go&c chuan clia 1 robot la khdu 0 (c6 dinh). khéng tinh vao sé
khau.

e Khau 1 ndi vdi khdu chuan bdi khép 1,

e ko cé khdp & khau cudi cung.



PHUONG TRINH PONG HOC ROBOT

A A < o Khdp n-1 | Khdp n . Khop n+1
CAC TRUONG HQP PAC BIET: | .
.\- en-]
2

+ a,=0,a, =const(2 truc khop song song) Khau n-

+/a, =90, a,=const (2 truc khop vuong goc)

Khiu n-2 If
+ a,=0(180), a,=0 (2 truc khop tring nhau ) _, _ ) **zrjﬂ.ﬁ
\ Y R A
. Coa dy| Az j_ Lo,
f 101,190, ,20 (2 truc khop cit nhau va vuong goc nhau) o i > |
e, |

V&i 4 thdng s6 trén ta cd thé dinh huéng va vi tri moi khau so vdi khau trudc dé va so vdi
toa d6 goc.

N&u khdp néi 2 khau la khép quay thi O, 13 bi€n khdp(3 théng sé con lai la hang sb).

Néu khép la tinh tién D, la bién khép O, =0; a, =0; a,, =const.



PHUONG TRINH PONG HOC ROBOT

QUY UOGC CHON GOC TOA PO CHO ROBOT:

1.

chon gbc toa do:

. G6c cla khiu th& n nam trén duwdng tdm cda truc khdp thir (n+1) va giao diém duwong

phap tuyén chunga.

. Néu 2 truc cat nhau thi géc tai diém cat d6, néu 2 truc song song thi O_ nam & vi tri nao

dé thuan tién cho qua trinh tinh todan.

. Chon truc Z_ : truc Z_ nam doc theo truc khép thir n+1.

. Truc X : nam phap tuyén chung (dwdng vudng géc chung) huéng tir truc khép n dén

truc khép n+1.

1l

. Né&u 2 truc khédp cat nhau thi X, =Z,Z,,
. GAc quay cung chiéu KPH : dwong, nguoc KDH: am



~_ PHUONG TRINH PONG HOC ROBOT
Tom lai: ) )

Bang thong s6 D-H gédm 4 théng sb co ban :

* o . géc quay quanh truc x. (truc z doi hudng).
* a :khoang cach 2 truc z.

 d: khoang cach 2 truc x.

e 0O .gbc quay quanh truc z.(truc x déi huwéng )

Khép la tinh tién : d 1a bién khdp - © =0; a =0; a =const.

Khép la khép quay : ©,, [a bién khép.
D,a, a = const.



SCARA ROBOT
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ROBOT 2 KHOP XOAY-TINH TIEN RT
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ROBOT 3 KHAU XOAY RRR- PONG PHANG

REFERENCE
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ROBOT CO 2 KHOP QUAY
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VIET PHUONG TRINH DONG HOC CHO 1 ROBOT




CAC BUOC VIET PHUONG TRINH DPONG HQC CHO ROBOT
. Buocl: Chon hé toa do co ban va gan cac hé toa do trung gian khac :
+ Gia dinh vi tri ban dau cua Robot, 1a vi tri cac bién khép thuong bang 0
+ Chon gf‘mc hé toa do Oy, O,...
+ Chon truc Z; 71 theo nguyén tac chung.
+ Chon cac truc xp, X, ...

Vimatran 4, = R (z, €;). T, (0, 0, d)). T, (a. U, 0). R (x, )
nén truc x,_; chinh la truc quay z,_, thanh truc Z,

Trong qué trinh gan htd thi khi xuat hiien cac pheﬂp blen doi : Trans(0.y,0)
va Rot(y,theta) thi vi trf gia dinh ban dau la khong ding, can thay doi vi tri moi.

2. Bude 2: Lap bang thong s6 DH.

3. Biroe 3: Xac dinh cac ma tran A,

4. Buroc 4: Tinh cac ma tran T tir ngon to1 gﬁc. T=AAYAA
Tinh nguoc tu sau ra trudce (Thong thuong)

5. Buge 5: Viét phuong trinh dong hoc Robot



CAC BUGC VIET PHUONG TRINH PONG HOC CHO ROBOT

Buwdc 1 : chon hé truc, goc toa do.

Budc 2 : viét ma tran DH cho robot



CAC BUOC VIET PHUONG TRINH PONG HOC CHO ROBOT

Budc 3: viet cac ma tran Ai tir bang théng s6 DH
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CAC BUOC VIET PHUONG TRINH PONG HOC CHO ROBOT

Déi v6i khép tinh tién thi €, =a=0 nén:

] 0 0 0
0 cosa —-sma 0

" |0 sina cosa d
0 () 0 ]

Vay, A, 1a ma trdn mo ta huong va vi tri cia he¢ toa do gan trén khau thie
nhat so voi hé toa do goc.

Tuong tw cho 4, , 12 ma trdn mo ta moi quan h¢ Ve hudng va vi tri cua hé
tog do thir hai so voi hé toa do gan trén khau thir nhat.

Néu mot Robot ¢6 6 khau thi :
T5=A]A2A3 A4A5A5.



CAC BUOC VIET PHUONG TRINH PONG HOC CHO ROBOT

a. pP,
a, p + a : Vector ¢o hudng ma theo do ban tay sé tiép can dén doi tugng.
y ¥ 1 r e
a. p. + 0 : Vector ¢6 hudng theo d6 cac ngon tay cdm nam hay tha do1 tugng.
0 1 + 1 : Vector phap tuyéncia ova a: n=o.a
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Véi: °T, = A4,
1?; = A, A,



CAC VI DU LAP PHUONG TRINH
PONG HQC CHO ROBOT



ROBOT 2 KHAU- PT DPONG HOC

Viét phuong trinh déng hoc vi tri cho robot 2 khiu xoay nhu hinh vé:




ROBOT 2 KHAU- PT DPONG HOC

Buwdc 1: hé truc toa d6 nhu hinh vé.

Theo md hinh dong hoe - Bang D-H

Khau a oL d o
] dl O O {‘j|
Buwdc 2 : viét bang DH: 2 a; 0 0 62

Budc 3 : lap cac ma tran Ai



ROBOT 2 KHAU- PT DPONG HOC
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A= |Si GO
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ROBOT 2 KHAU- PT DPONG HOC

Budc 4: tinh ma tran tong quat 1 robot :
nhan cdc ma tran tirng thanh phan budc 3

C(-58, -(C8,+5C)) 0 a(CC,-85,)+aC)]
SC,+CS,  CC-SS, 0 alSC+CS,)+as |
0 0 | )
0 00 | |




ROBOT 2 KHAU- PT DPONG HOC

Buwéc 5 : két ludn phuwong trinh dong hoc thudn vi tri cudi cung.
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VI DU 2 : VIET PHUONG TRINH DONG HOC
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ROBOT 2 KHAU- PT PONG HOC
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ROBOT 2 KHAU- PT PONG HOC

c, 0 -8 0]
thetal o S5 0 ¢ 0
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.. , A o - ROBOT 2 KHAU- PT DPONG HOC
Bai toan dong hoc thuan vj tri:

CC, -CS, -8 LCC,-LS,
P2y = 3G =55 G LSGHLG pabOb-Lyy p ekl k=L,
PULs -C, 0 L-L,
000
Py
Igl p_r

Hm ﬂpz =

Bai toan dong hoc thugn 1a biét 'g =
gﬁ 1"}:




Viét cac phuong trinh dong hoc vi tri ctia cac robot trong phan bai
glang ...



THE END



